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A h c t  
Backgmund5 The aim of this study was to determine 
the sera-prevalence of Cag-A strains of Heticobacter 
pylon in boah dyspeptic and ncmdy speptic individuals 
and also correlate the ~ l o g i c s l  status of Cag-A 
strain of H. pylori with the various graded histologid 
vmiabies of chronic gastritis in the dyspeptic patients. 
Methods: Using heliwbacter p120 Cag-A enzyme 
linked immmosorbent assay, --A serology test was 
carried out on 65 dyspeptic patients and 65 age and 
sex matched nondyspeptic controIs. The gastric 
biopsies of the patients were also histologically 
examined to ascertain the p m c e ,  mturc and degree 
of the following histological variables of gastritis: 
colonisation by H. pylori; inflammation, intestinal 
rnetaplasia and mucosal atrophy. The CagA 
semlogical stazus was then ccmehed with the graded 
variables. 
Results: A prevalence 'of 46.2% and 58.8% 
seropositivity for Cag-A strain of H. pybri was found 
among dyspeptic patients and control individuals 
respectively. Cag-A seropositive patients accounted 
for nine(81.8%) of the 11 cases with m h t e  to 
severe activity md 75% of both cases with mucosal 
w h y  and cases with intestinal mtaphsia. 
Conclusion: Infection with Cag-A positive 
Heicobacter p y M  was equally prevalent among 
both dyspeptic patients and cmcrol subjects studied. 
CagA seropositivity, however, appeared to be 
associated with higher inflammatory activity in the 
mucosa of patients with chronic gastritis and may be 
asswiated with intestinal metapba and mucosd 
atrophy in H. pylori-indh chronic gastritis. - - 
Keywords: CagA status H. yylori chronic g& 
Nigenh 

Abstrsit 
C o n t d :  Le but de cette dtude h i t  de dhminer la 
sdropr6valence des sonches du Cag-A, s de 
I'Haficobacter py lori rant chez les individus 
dyspeptiques que chez des nondyqqtiques et aussi 

en d I a e i o n  avec le statut &rologique de Cag-A, une 
souchede H pylori aver: &verses dies histologiqltes 
graduks de la gastrite chronique chez les patients 
dyspeptiqm. 
M B ~ s :  Uutilisation d'EIelimbmterpI20 %-A un 
dosage irnrnunoenzymatique, le Cag-A. un test de 
drologie sur65 patients dy speptiqw de 65 ans et 
surEesconb$les& menw1dyqqdquescclrrespondant 
a 6td fait. Les biopsies gasmiques des patients ont 
6galement dte histologiquement examinb pour 
d&emher la m, la nanue et le deg16 de suivantes 
variables histologiques de @rite: Ia donisation par 
K pylwi, l'infhmmation, la dtaplasie intestinale et 
i ' m e d e  la muqueuse. Le ~tatut shlogiqwdu Cag- 
A a ensuite && cord6 avec les variabb g r a d k  
Mh: Une *valence de 46.2% et-58.8% pour la 
shpositivit& Cag-A, une swche de K pylori a M 
m v 6 e  c k  les patients dyspeptiques et conm6le les 
individus kspectivement. CAG-A Les patients 
drophfs du CAGA repdsmaient neuf{81.8%) da 
11 cas avec une activit6 d& aux activitis d m  et 
75% dm as avec h In fois de cas d' amphie de la 
muqueuse et des cas de m&plasie inkhale. 
h c h k  L'infection par le Cag-AHelioobacterpylori 
p o s i t i f ~ 6 ~ t ~ i l a f o i s c h e z l ~  patients 
dyspeptiques et les sujets cotrol6s &udibs. CagA 
shpositivib4, iependant, semblait i3h-e associk h 
l'activid mfhmmatoire €lev& dans la mqueuse des 
patients souffmt de @te h i q u e  et put  Etre 
assmi€ h une m@Iasie inkshale et h I'amphie de la 
lmqueuscde IE pylori-inclus i fa gashifechdqw. 

Inwudion 
Hslicobacter pylori is a gram negative micro- 
mphilic spiral bacillus that c o l o ~  between 20% 
- 80% of the world's population and causes chronic 
gastritis, peptic ulceration. gastric adenocarcmoma, 
and gastric lymphoma [I]. It was therefore classifred 
in October I994 by the World Health Organisation 
as a category I carcinogen [2]. . 

Its pkvalence among middle-aged adults is 
over 80% in many developing countries, as compared 
with 20 to 50% in industrialized countries 12-31. In 
Nigeria, tbe prevalence rate of W o n  with H. Pyrori 
has been re- to be htweeu 60.5% and 94.5% 

comspom- ~ . A . o .  O l u w a & o l ~ D ~ ~ o f ~ ] o g y ,  depending on the region and on the method of 
Cokw of Medicine. Uni&ty of Ibadan. PM3 51 16, Ibadan, evaluation used [4-81, the prevalence of the 
Nigeria Email: oluwasole yahm.com. infedon has dropped significantly in many parts of 
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. North America, Western Europe and Asia {espacially 
Korea), no such decline has been noted in the 
developing world (91. The overall: prevalence of 
infection is strongly correlated with socioecanomic 
conditions [lo], 

All the strains of H. pylon' cause gastric 
inflammation, however, only 15% of infections result 
in peptic ulceration and only 0.5%2% in gastric 
alenocarcinoma [9]. Who develops disease depends 
upon three main factors namely: the virulence of the 
infecting H. pylori strain; the type and extent of the 
host immune response to infection, and mbduiating 
cofactors slich as smoking and diet [9]. Of the 
virulence factors studied the most important is  the 
approximately 140 kDa Cytotoxin associatd antigen 
A (@-A) protein, which is encoded by an gene that 
forms part of the cag Pathogenocity Island (cog-PA0 
a region in the H. pylori genome that encodes other 
virulence factors like cag E. F, G, Hi-L, M, and N. 
This gene is p e n t  in approximately 50 to 70% of 
H. pyiori sbains I1 I]. The prevalence rate of CagA- 
positive strains among chronic gastritis patients is 
also highly variable from one geographic region to 
another. The r e p o d  figures vmy frum about 30- 
4U% in Amsterdam, Mexico and Malaysia to between 
59-974 in several other regions (12-L6j. In Nigeria, 
data on the prevalence of CagA-positive H. pylori 
main is sparse with three studies reporting prevalence 
rates of 68-90% among dyspeptic patients [17-191. 

An increasing number of studies have shown 
a close association between antibodies and the 
development of duodenal ul&r and gastric. cancw 120- 
221. H. pylori strains with cag-PM tend to cause a 
more intense i n f l m t o t y  response of the gstric 
m m a ,  leading to i d  tissue damage and hi* 
risk of developing atrophic gastritis, precancerous 
lesions, and gastric cancer [23%]. The CagA protein 
is the main molecule injected into epitk1id cells by a 
type IV secretion system; it is a bighly immunogenic 
protein which is responsible for many of the cytotoxic 
and proinflqmatory activities. CagA is regarded as 
a marker for the cag-PAI [25]. . - 

Infection with ChgA positive s& of H. 
pyhri have h e n  shown m be positively ccwelakd 
with clinical outcome among Caucasians [26] but the. 
association in Asians and Africans have not been 
consistent [2728]. Given the high prevdence of H. 
pylon-associated chronic gastritis in'Nigeria [2930], 
h e  reported high prevalence of CagA strains in 
Nigerian patients with gastrddenal  diseases (17- 
191, the reported asscciation of the CagA strstins with 
sevm forms of gasrfitisand adverse clinical w€comes 
[20,23,24,3 I], we investigated the p v d e n c e  of 
CagA-positive H. pylori strains. We also studid the 

association between CugA seropositivity and the 
histological forms of chronic gastritis in Nigerian 
patients in view of the dearth of this knowledge-This 
is the first study in Nigeria to our knowledge to have 
studied the association of this virulence factor with 
histological parameters. 

Materials and methods 
This is a prospective serological study involving 65 
consecutive adult patients with dyspeptic symptoms 
who underwent upper gastrointestinal endoscopy at 
theGastrointescinal and Liver Unit of the Department 
of Medicine, University College Hospital. Ibadan. 
Nigeria and the Serology unit of the Department of 
Virology of the institution. 

The patients who were previously treated for 
H. pvlori infection or who had received antibiotics, 
proton pump inhibitors or bismuth compounds in the 
preceding 4 weeks were excluded. Oesophag&gasm 
duodenuscopy (OGD) was performed on all the 
pnrticipnts using Olympus (GHXQ20) or Pentax 
(FG29W) forward-viewing Oesophago-gastro- 
duoden- Aminimum oftwogastricmtrd mucml 
biopsies w e q  taken from each patient for histoiogy. 

The endoscopic biopsies were fixed in 10% 
formaldehyde and transferred to the histopathology 
laboratory for processing. Four micron thick parafin 
sections were s t a i d  with routine Haematoxy lin and 
Eosin for diaeosis of chronic gastritis. Slides were 
examined microscopicaIly forthe histological changes 
of gastritis and two of the histological variables 
(degree of chronic inflammation and activity) were 
graded according to the semiquantitative ordinal 
scale of the updated Sydney classification [32] while 
the rnucosal atrophy and intestinal metaplasia were 
graded as either present or absent. 

The presencdabsence of serum anti-CagA 
immunoglobulin G (IgG) to Helicobacter Hp- 120 
protein (120kD CagA protein) by enzyme linked 
immunosorbenc assay @LISA) and the results were 
recorded as either positive or negative. Anti-CagA 
serology test was also perfwmed on blood samples 
obtained from 65 randomly selected age  and sex- 
matched healthy controls. 

The'dda was analyzed using Statistical 
Package for Social Sciences, version 16.0 (SPSS Inc. 
Chicago Illinois). The results w&e presented as m a n s  
& standard deviation for quantitative variables and 
n w b r  (percentages) for qualitative variables. 
Categorical variables were compared with Pmon's 
Chi-square. Significant P-value was taken 9s 4 .05-  

Ethical approval was obtained from the 
University of Ibadan/Wniversity College Hospital 
instritional review committee. 
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CagA status and H. py&ri Chi 

R d t s  
The 65 patients recri&d in this study were between 
the ages of 20 and 78 y& with an average age of 
47.7 & 16.7 yrs. There were 32 males and 33 females 
giving a ratio of about I: lfhble I) 

Table 1: Patients' gender and,CagA sero-status 

Sex Male k d e  Total 

CegA mP 17 18 35 
CagA tcsP 15 , 15 30 
Total 32 33 65 

A total of thirty patients were positive for 
the anti-CagA while th i - f ive  were negative, giving 
a 46.2% and 53.8% prevalence of anti-Cag 
seropositivity and seronegativity in chronic gastritis 
patients respectively. However, among the conml 
group, thirty-eight cohorts (58.5%) were seropositive 
as against twenty-seven (42.5%) seronegative 
individuals. 

The degree o f i n f l ~ t i o n  wete graded into 
mild, moderate and marked a m i n g  to the revised 
Sydney System [32]. 'Shirty-two @en% (49.2%) had 
mild inflammation in their gastric biopsies, twenty- 
four (36.9%) had moderate chronic gastritis while 
nine (13.8%) had severe g h t i s  (Table 2). 

Table 2: CagA Sero-status and d e w  of idammation 

%Veof .Mild Moderate Severe Total 
inflammation 

C a g A W  17 12 6 35 
CagA mt * 15 12 3 ' - ,  30 
Tom1 32 24 ' 9 65 , 

The ratio of subjects with more severe 
inflammatim (Le.  oder rate and severe inflamdm) 
as compared to mild inflammation was about equal 
in bath CagA- wsitive and -negative groups (111.1). 
This variable did not show statistid si-ce witb 
CagA swological status. W = 0.75; p vdue = 0.69). 

Table 3: CagA -status and activity 

Neutrophili Nil mild Mockate Severe Total 
infiltrate 

- - -  - -  - - - 

C a g A - W  28 5 *  I i . 35 
CagAtesP 12 9 7 2 30 
Total ' * 40 14 . 8 3 65 

The activity was graded into nil, mild, 
modeme and sevcre. Overall, the gastric biopsies of 
CagA positive patients had mhively higher grades 

wnic gastriris in NigPria 29 1 

~f activity than those from ,errnegative patients 
(81.8% and 18.2% respectively of cases with 
mderate to' severe grades of activity) and these 
differences were statistically significant (F = 12.06; 
p ~0.01) (Tables 3). 

Tgble 4: CagA ~ero-stahis and intestinal metaplasia 

Intestinal Absent h n t  Total 
metapIasia 

CagA t e s P  34 1 35 
CagA test+"" 27 3 30 
Total 61 4 65 

Intestinal metaplasia and mucosal atrophy 
were graded as either present w absence. The reason 
being that there were very few of the gastric biopsies 
(7 in total) showing these changes. From wr findings, 
more CagA-positive patients had intestinal metapIasia 
and mucml atrophy in their gastric biopsies than 
CagA negative patients (intestinal rrkaplasia: 3(75%) 
versus l(25 %); mucosal atrophy 3(75%) versus 
I@%)), a l t h g h  the difference was not statistidly 
significantw = 1.43; p value = 0.23) (Tables 4 and 5). 

n b l e  5: CagA sero-status and atrophy 

Atrophy absent Present Total 

CagA test- 34 I 35 ' 

&gA t esP  28 3 30 
Total 62 4 65 

Discussion 
Gasiric cancer is a multi-staged pmes evolving over 
a period of time. It is initiated following apersistent 
H. pyIori infection, with an initial chronic active 
inflammation,. then evolving through stages of 
atrophic gastritis, intestinal -plash, dysplasia rtnd 
then gasbic cancal with theprogmsion oftbe disease 
taking decades. The major role played by H. pylon' 
infection at the initial steps of disease, can result in 
tissue damage. leading to alterations in cell cycle and 
damage to DNA 133,341. This risk in the course of 
chronic aggression to the gastric epithelia has km 
found to be facilitated by presence of H. pylori 
virulence factors in conjunction with other cofactk 
including host cpokine gene polymorphism [35,36]. 

An association of H. &ri virulence factors 
with an increasing risk for duodenal ulcer and gassic 
cancerhas bcen obsmed, padcularly with H. pyId 
seains pasdessing the CagA pathopicity island cag- 
PAI (373. Most studies show increased odds ratios 
in the 2-3 range, but so& studies show increased 
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risk of cancer with CagA strains H. pylori infections 
with odds ratios as high as 28.4 (95% Ck 3.7-217.1) 
1381. CagA shahis have also h n  associated with 
increased inflammation [39,40], cell proliferation, and 
meEaplasia (411 of the gastric mucosa. 1t is c-dy 
known that CagA can activate a number of signal 
eansduction pathways that resemble signalling by 
growth factor receptors. and, simltrtaeousIy, CagA 
is involved in binding and pertutb'mg the function of 
heepithelial junctions, resulting in ahmations in tight 
junction function, cell polarity, and cellular 
differentidon [42]. 

The ~larively low prevalence (46.2%). of 
OgApositive H. pybriinfecton m dyppticptients 
in this study in Southwestern Nigeria is comparable 
to the reports by Amjad et al [13] in Malaysia, 

' Paniagua et al[l4] in Mexico, and Kuipers et a2 [12] 
m Amsterdam who found 39% to 43% prevalence of 
CagA positive H. pylori strains in patients with 
gastrduodenal diseases. However, it is lower than 
that reported by Rochas et d 1171 and Smith er d 
[18,19] who found a 68% to 9 0 %  prevalence of 
CagA positive strains among the patients in different 
parts of Nigeria predominantly in Lagos. The 
difference may be due to the more sensitive 
polymerase chain reaction-bas4 method employed 
by Smith et a2 [18,19], to detemine che genotype of 
H. pybri strains in patients with gwtroduodenal 
diseases. Our study used an E,LISA-based serology 
test to inv- the presence of antibodies to CqA 
antigen in dy-c patients. . The difference from 
the &has study, which also u t i l i  an -A-bad 
semfogy method may dtxt a m e  loco-regional 
diierence in prevalence of CagA positive strain, 
between our @on (Southwestem Nigeria) and the 
Middle Belt of Nigeria F m  this -cat 
*tion is evident from several other studies fim 
~pamoftkworId wheretherecdedprevalence 
mebenveen 59% and97Z [15,16].Thisphenomenon 
has partly be explained by the occurrence of CagA 
diversity in the same population [13]. 

. Our &ing of a statistically - significant 
higher activity in the gasGc biopsias of CagA positive 
patients is congruent with the results obtained by 
Yamaoka et d [43] Bhat et d 14.41, Soltermam et d 
143 and Peek d al[39]. As elucidated earlier, CagA 
protein is associated with the stimulation of L 8  

. secretion by gastric epithelial cells., L 8  is a potent 
inflammatory cytokine mediating neutrophil 
chemotaxk [12,25,27J 

The gastric biopsies of CagA seropositive 
patients showed more intesrinal metaplasia and 
m u c o s a l a i I 0 ~ t i m ~ h ~ e ~ n c g a t i v e p a t ; e n t s  

Orcg6qyo. so Ola,elal. 

in concordmice with the findings of Oksanen a al 
[27], Soltermann et at [45J and Kuipers el a1 [12j, 
even though the difference between the two groups 
of cohorts in OW study was not statistically significant. 
Our small sample size may exptain this insignificant 
difference this being the limitation of this study. 

Conmy to the findings in other studies by 
Yarnaoka et a1 (431, Bhat et ul[[44 and Peek et a1 
[39] in which H. pyIori CagA positivity was 
significantly m i a t e d  with enhanced moaonucIear 
d l  infiltration in cases of H. pylon associated chronic 
gastritis, the felative proportian of cases with more 
severe c h n i c  inflammation was lesser in CagA 
positive patients than in CagA negative gastritis in 
his study, even though the difference was 
not significant. This is also at v&ahce with the 
present knowledge of the pathogenesis of QgA- 
positive and -negative H. pylon infections. However, 
Soltermann et aI (451 found no correhtion ktween 
H. pybri virulence status and gastric mucosa chronic 
inflammation. We may also need a larger number of 
cohorts to ascertain the relatimship between CagA 
and the degrees of chrdnic inflammation in chronic 
gastritis in our patient population. 

Environmental factors such as a high salt diet 
can ptentiaIly affect the disease outcome in H. pylori- 
infected persons through multiple mechanisms, and 
variation among strains in response to this 
environmental stimulus may be arelevant determinant 
of disease risk [46]. In Colombia, the consumption 
of high Ievels of salt (as measured by hihigh urinary 
sodium to creatinine ratios) is associated with 
increased risk for precancerous gastric lesions 
(chronic atrophic gasitis, intestinal metaplasia and 
dysplasia) compared to what is observed in persons 
who consume lower levels of salt 1471. In some 
popdations with a high incidence of gastric cancer 
(including China and Japan), dietary salt mtakes have 
been reported to reach 55 g per day [48,49]. 

Loh et a1 1461 using global proteomic 
approach, recently demonstrated that CagA 
expression i s  significantly up-regulated when H. 
pylon' is cultured in medium containing elevated salt 
concentrations. The study reported that a correlation 
between the levels of dt-respwsive CagA expression 
and tb severity of gastric lesions was only observed 
among strains demonstrating relatively low basal 
levels of CagAand not in straias e x w i n g  high basaI 
levels. Based m their findings, they suggest& that. 
in patients inf~ted with mains that express low basal 
CagA levels, a high salt diet can potentiate strain 
pathogenicily, whemq in conlra~t, a high salt diet 
may have relatively little effect 'on disease outcome 
in patients who are infected with sWains that express 
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high b a d  IeveIs of CagA. It can -fore be inferred 
that ow finding of relatively lower p~vdence of Cag 
A positive strains and low correlation with 
precancerous gastric lesions of H. pylori in 
Southwestern Nigeria, that whereas our average salt 
consumption is relatively high 1501 our patients are 
probably infected predominantIy with strains that 
express high basal levels of CagA. 

In cmclusion, wr findings suggest that.CagA 
mmstatus is not discrimhatory between symptomatic 
and individuals with H.&n Infection. 
CagA serostatus only showed a significant 
relationship with the extent of activity in the mucosa 
a d  paric  pits in H. pyki-iadued m s  
among dyspeptic patients in Ibadan, Nigerik CagA 
semutus -may also be associated with intestinal 
metaplash and mucosal acqhy. However, we may 
need a larger number of cohorts to prove this. In this 
regard a Iarge scale multicentre molecular study is 
being planned to kcmtely elucidate the differen tiaI 
role of bacterid swns in the pathogenesis of H. 
~ b r i a s s o c i a t e d g ~ u ~ d i ~ i n N i g e r i a .  
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